INTRODUCTION
Autoimmune diseases are often caused by the inappropriate activation of CD4 T cells specific for peripheral self-antigens. Since these cells recognize their target antigens in the context of MHC class II molecules on the surface of specialized antigenpresenting cells (APC), the induction of immunity, or alternatively tolerance, of CD4 T cells depends on the release of antigens from peripheral tissues and uptake by APC. To study this process, transgenic mouse models have been established in which experimental self-antigens are expressed under the control of tissue-specific promoters. With the availability of T-cell-receptor (TCR)-transgenic mice specific for the respective antigen, the T-cell response toward such neo self-antigens can be followed directly during the development of the immune system (for review, see Himmerling et al., 1993; Kruisbeek and Amsen, 1996; Mondino et al., 1996) The transgenic mouse model described here has been originally established by D. Hanahan with the intention to study tissue-specific tumorigenesis following expression of a viral oncogene, the SV40 T antigen (Tag), under control of the rat insulin II gene promoter (RIP) (Hanahan, 1985) . (Skowronski et al., 1990; Jolicoeur et al., 1994; F6rster et al., 1995) .
With the aim of generating Tag-specific TCRtransgenic mice to study the mechanism of induction of tolerance versus autoimmunity in this system, we identified and cloned a MHC class II restricted Tagspecific TCR that was expressed on Tag-specific CD4 T cells isolated from pancreatic infiltrates of an autoimmune RIP1-Tag5 mouse (F6rster et al., 1995 (Figure 2 ). Mice that did not become diabetic remained normoglycemic during the observation period (7-14 weeks of age), whereas tolerant RT2/TCR1 mice older than 10 weeks inevitably developed hypoglycemia due to the formation of Tag-induced insulinomas (Figure 2 ). Consistent with activation, the Tag-specific T cells also increased in size and downregulated the Lselectin LN homing receptor. Activation was maximal between 2 and 3 weeks of age, at which point approximately two-thirds of the Id T cells expressed the CD69 activation marker. Starting from 3 weeks of age until adulthood, 80-90% of the transgenic T cells were deleted from the peripheral lymphocyte pool, whereas half of the remaining cells continued to exhibit an activated phenotype. Analyses of cell turnover by in vivo labeling with the thymidine analogue bromodeoxyuridine were consistent with the interpretation that most of the activated Id T cells in adult mice represent relatively recent thymic emigrants with an average lifespan of 1 to 2 weeks (F6rster and Lieberam, 1996 , and unpublished data).
ARE DRAINING LYMPH NODES THE SITES OF TOLERANCE INDUCTION?
The presence of activated CD69+, Tag-specific T cells in mesenteric LN suggests that these cells may have been stimulated by APC presenting the appropriate Tag peptide in the LN themselves. Since expression of the Tag transgene has not been detected in LN (Jolicoeur et al., 1994) , an alternative explanation could be that APC internalize Tag protein in the pancreas and migrate to the local draining LN. In the human, the mesenteric LN as well as several other peritoneal LN have been demonstrated to be within the lymphoid drainage pathway of the pancreas (Evans and Ochsner, 1954 (F6rster and Lieberam, 1996) .
Since transient insulitis was observed in young RT2/TCR1 mice prior to tolerance induction, it cannot be excluded that the Tag-specific T cells had been activated initially in the pancreas before they reached the draining LN. However, the current knowledge on the migration properties of lymphocytes (Smith and Ford, 1983; Mackay et al., 1990) 
CONCLUDING REMARKS
A key question concerning the mechanism of tolerance induction of CD4 T cells is how and where the autoantigen is presented to the T cells. The model proposed suggests that the antigen may be delivered to the draining LN through uptake by local APC. This pathway requires that some of the antigen must be released from peripheral tissues, perhaps through naturally occurring cell death (apoptosis) or by an unknown mechanism of secretion of otherwise intracellular proteins. In the case of Tag, it cannot be excluded that the oncogenic activity of the protein may aid in inducing cellular abnormalities in the pancreatic /3 cells that promote uptake of Tag by macrophages or dendritic cells. Lack of antigen presentation in draining LN may prevent the induction of systemic tolerance and rather result in immunologic ignorance, that is, failure to recognize secluded antigens (Ohashi, 1994) . As demonstrated previously, activation of potentially autoreactive T cells specific for such secluded antigens may cause severe autoimmune responses (Ohashi et al., 1991; Oldstone et al., 1991) . Therefore, understanding the mechanism of peripheral tolerance induction via appropriate delivery of autoantigens to local LN may be of major importance for the prevention of autoimmune diseases.
